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Background

- Sijte was listed on NPL due to PCB levels in fish
The Site is listed as a Great Lakes Area of Concern due to PCBs

Recognition of PCBs as the risk driver has guided RI/FS work at
the Site since the mid-1980s

~ USEPA-approved Site-wide Ecological and Human Health
Risk Assessments focus on PCBs

The scope of all completed remedial actions at the Superfund
Site have been determined based on PCBs

- Non-PCB constituents have been analyzed in multiple sampling
programs — PCBs have remained the focus of continued work

«  USEPA requested that SRI/FS documents address other
contaminants to justify the continued focus on PCBs
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COCs and COPCs

- Chemicals (or constituents) of concern (COCs) are the
hazardous substances, pollutants, and contaminants that, at the
end of the risk assessment, are found to be the risk drivers or
those that may actually pose unacceptable human or ecological
risks. The COCs typically drive the need for a remedial action
(USEPA, 1999)".

Chemicals (or constituents) of potential concern (COPCs)
generally comprise the hazardous substances, pollutants, and
contaminants that are investigated during the baseline risk
assessment. The list of COPCs may include all of the constituents
whose data are of sufficient quality for use in the quantitative risk
assessment, or a subset thereof (USEPA, 1989)2.
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Purpose of the Reassessment

A Site-wide white paper “Reassessment of PCBs as
the COC for the Kalamazoo River Superfund Site”
is in development for USEPA review

« Purpose: Evaluate available data for non-PCB
constituents, including dioxin/furans to reassess PCBs
as the COCs for continuing SRI/FS work

Slide 8 28 Novembsr 2012 5 2072 ARCADIS " ARCADIS
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Objectives of the Reassessment

«  Compile and present non-PCB constituent data from SRI and pre-
SRI sampling

- Summarize data by media, area, & depth intervals/sample type

+  Present comparison to available criteria and screening values
(update Area 1 SRI Appendix M with additional Area 2 data)

+  Present comgatiam.in_d@rgm landfill OUs and Morrow Lake

——— e

+ Assess co-location with PCBs

«  Conduct risk screening for constituents not screened out based
on comparison to criteria, landfill OU data, and Morrow Lake

- Document reassessment cutcomes
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NON-PCB DATA SUMMARY

1 ARCADIS

Non-PCB Analytical Samples for OUS
| Exposed Sediment

1993/94 RI 36 12
2000 RI 0
2001 USEPA sampling 16
2007-09 Area 1 SR 36 0
2011 Area 2 SRI 41 140

Total 129 156
1993/94 Rl (whole-body, fillet, remaining carcass) 327 2
1993-1996 Michigan Dept. Community Health Sampling 25 0
1994-2009 Michigan Fish Contaminant Monitoring 80 0
Program whole body carp in Lake Allegan
2001-2011 MDEQ LTM fish samples 122

Total 554
R 2 ARCADIS
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Sediment and  * Includes sediment and exposed sediment
Exposed samples collected from the following Areas
Sediment of the Kalamazoo River:

Dat t — Area 1: 38 Kalamazoo River and
alase 18 Portage Creek samples

Area 2: 50 samples
Area 3: 7 samples
Area 4: 5 samples
— Area 5: 7 samples
- Area 6: 4 samples

Side § 18 Moverber 2042 © 2012 ARCADIS @ ARCAD'S

Non-PCB Analytical Samples from
other Operable Units of the Site

Program Samples of Soils
. and Residuals

12th Street Landfill OU 12
Allied Paper, Inc. Landfill OU 29
King Highway Landfill OU 14
Willow Boulevard/A-Site Landfill OU 19
Simpson Plainwell Paper Mill 1
Total 75
Side 10 28 Nawember 2072 2012 ARCADIS §2 ARCADIS
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COPC SCREENING
EVALUATION

1 ARCADIS

Major
Elements of
the
Approach

Shde 12 28 November 3012 © 2012 ARCADIS

Data screening evaluation based on
detection frequency and pertinent criteria
and guidelines

Comparison to data from other OUs of the
Site and Morrow Lake

Evaluation of co-occurrence of those
constituents that were not screened out

Risk screening for those constituents not
screened out

Source considerations

£ ARCADIS
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Approach to Non-PCB Screening Evaluation
- Frequency of detection in soil or residuals and sediment samples
— Non-PCB constituents detected < 10% were not evaluated further
+ Compare to criteria and guidelines:
= Michigan regional soil background values
= Sediment quality guidelines that reflect threshold effect
concentrations (TECs)
= Sediment quality guidelines that reflect probable effect
concentrations (PECs) ; )
» USEPA Region 5 Ecological Screening Levels (ESLs) Spveid iy Lg Sedd Yo lwvd
- Those below screening levels not further evaluated
- Evaluate biocumulative compound concentrations in biota
~ If exceed screening levels in sediment , but are below pertinent
thresholds in biota, constituent not further evaluated _
Shde 13 28 Movember 2012 © 2012 ARCADNE ‘\'n ARCADIS
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Screening Methodology
Evaluate Residual
_ Non-PGa Paramter L il et O
quency of Detection: +
Is the frequency of detection < 10%? pApucaptao.Gofam pant
l Ne
Evaluate Sediment/Exposed Sediment Remove non-PCB parameter from
Non-PCB Parameter Yes further evaluation — Not present at
Frequency of Detection: ificant ities or conc it
Is the frequency of detection < 10%7 to warrant evaluation
No
Compare Sediment/Exposed Sediment
Non-PCB Concentration Yes R non-PCB p from
to Sediment Criteria: further evaluation - Does not warrant
Is the sediment non-PCB ation < criteri consideration as COPC
or screening value? |
No
For Bioaccumulative Compounds, Compare Remove non-PCB parameter from
Fish Non-PCB Concentration to Yes further evaluation — Levels in sediments
Consumption Threshold: are not manifested in adverse levels in
Is the fish non-PCB concentration < the fish and therefore likely present no risks
consumption threshold? to consumers
| No
List of Constituents of Potential Concern (COPCs)
for Further Consideration
Slide 14 28 Mowvember 2012 @ 2013 ARCADIS {“‘ ARCAD!S
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Frequency of Detection in Residuals Samples

Evaluate Residuals
Non-PCB Parameter
Frequency of Detection:

Remeove Nen-PCB
parameter from

Is the fraquency of detection < 10%7

further evaluation

illo

Slde 16 78 Movember 3012 @ 2012 ARCADIS

> Total of 39 non-PCB constituents were
detected in more than 10% of residuals
samples and retained for further evaluation

Dioxins/Eurans
Total 2,3,7,8-TCDD TEQ

4,-DDE Aldrin Gamma-Chlordane
4,4'-DDT Endrin Aldehyde
Aluminum Cobalt Mercury
Arsenic Copper Mickel
Barium Cyanide Selenium
Beryllium Iren Vanadium
Cadmium Lead Zinc
Chromium Manganese
2-Methylnaphthal bis{2-Ethylh Phenanthrene
4-Methylphenol Naphthalene
2-Butanone Carbon Disulfide Tetrachloroethene
4-Methyl-2-pentanone Chloroform Toluene
Acetone Ethylbenzene Xylenes (total)
Benzene Methylene Chioride

#2 ARCADIS

Frequency of Detection in Sediment/Exposed
Sediment Samples

Evaluate Sediment/Exposed
Sediment Non-PCB Parameter
Frequency of Detection;

Remaove Non-PCB
parameter from
further evaluation

|5 the frequency of detection < 10%:7

ok

Shde 16 28 November 2012 © 3012 ARCADIS

» 33 of the 39 non-PCB constituents detected in

more than 10% of residuals sample were also
detected in more than 10% of sediment
samples and retained for further evaluation

Total 2,3,7,8-TCDD TEQ

5
Endrin Aldehyde
Gamma-Chiordane

Inorganics

Aluminum Cobalt Nickel
Arsenic Copper Selenium
Barium Iron Vanadium
Beryllium Lead Zinc
Cadmium Manganese

Chromium Mercu

2-Methylnaphthalene bis(2-Ethylhexyljphthaiate Phenanthrene

4-Methylphenol Naphthalene
2-Butanone Carbon Disulfide Toluene
Acetone Methylene Chioride
Benzene Tetrachloroethene
=2 ARCADIS
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Compare Sediment/Exposed Sediment Results to
Screening Criteria

» Sediment/exposed sediment data compared
to Statewide Default Soil Background Levels
(available for inorganics) and lowest of:

= Consensus-Based TEC
= Consensus-Based PEC
= Ecological Screening Levels
» Madification to Area 1 SRI Appendix M

ey e o approach — that consisted of a point-by-point

Sl e R e i comparison to all criteria
| the i t nen-PCB i furthar avaluation . . .
< criteriafscrasning value? » Single-sample hypothesis test (Wilcoxon
1 Mo signed rank test) used to compare sediment

i mean concentrations to selected criteria

e = Null hypothesis H,: sediment median
result = background/screening level
result (Form 2)

e = Hypothesis test conducted using USEPA

ProUCL (v. 4.1.01) software

Side 17 28 Nowmbar 2012 4 2012 ARCADIS 2 ARCADIS
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Compare Sediment/Exposed Sediment Results to
Screening Criteria (cont.)

» Concentrations of 10 of the 33 non-PCB
constituents were less than screening
criteria — these were dropped

# Concentrations of 23 of the 33 non-PCB
constituents exceeded screening criteria —
these were retained for further evaluation

Compare SedimenUExposed
Sediment Non-PCB Concentration |y, Remeove Nen-PCE
to Sediment Criteria: 4 parametar from Total 2,3,7,8-TCDD TEQ

Is the sediment non-PCB cencentration further evaluation = .
< gritarialecreening value 7 sA Il

Gamma-Chlordane

3 fe

Chromium Selenium
Copper Vanadium
Iron Zinc
Lead
Mercui
2-Methylnaphthal bis{2-Ethy I Phenanthrene
4-Meth!Iihenol Naphthalene
Acetone
Shde 18 28 November 2017 © 2012 ARCADIS ‘Mﬁ ARCADIS
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Compare Fish Results to MDCH Thresholds

» Non-PCB results from the most recent
sampling events used for comparison

= 2011 Trowbridge Carp Fillets (11 samples)
- Total 2,3,7,8-TCDD TEQ
= 2009 Lake Allegan Whole-Body Carp
(10 samples)
« Total DDT
+ Total Chlordane
+  Mercury

» Non-PCB constituents in fish were compared
to MDCH Threshold Values used to establish

[ re Fish i i i i
PR, i OO I | — Sport Fish Consumption Advisories
Consumption Threshold: > parametor from Constituent MDCH Trigge o

i1t ith on-BCE cansentrallon fusthor vialimtion onstituent MDCH Trigger Leve
<the J I4 Total Chlordane 0.3 mglkg
v N Total DDT 5.0 mgtkg
RS Mercury 0.5 mglkg (restricted consumption)
Furizer Comsiderntio
' 1.5 mg/kg (no consumption)
2,3,7,8-TCDD TEQ 10 ng'kg
Slide 19 28 November 2012 £ 2012 ARCADIS ‘r’h ARCAD]S
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2011 MDEQ Carp Samples:
Dioxin/Furan Total TEQ

B Dioxin/Furan TEQ (ng/kg)
Location Maximum Average
ABSA 3 - Near Kalamazoo Avenue ) 3.2 1.6
ABSA 8 - Former Trowbridge Impoundment 31 17
ABSA 11 - Near New Richmond 3.1 1.7

33 Carp Samples — 11 from Each Location

Side 20 28 Hovember 2012 £ 2012 ARCADIS ,‘P“-": ARCAD!S
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2011 MDEQ Carp Samples:
Dioxin/Furan Total TEQ

Total Dioxin/Furan TEQ: 2011 Carp (skin-off fillet)
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33 Carp Samples — 11 from Each Location
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2011 MDEQ Carp Samples:
Dioxin/Furan Contribution to Total TEQ

12.0%

=
3

L=}
=]
ES

6.0%

4.0% -

Contribution to Total TEQ

2.0%

Average Percent Dioxin/Furan

0.0% -
ABSA 3.5: Near  ABSA 8: Upstream ABSA 11: Near New
Kalamazoo Avenue of Trowbridge Dam Richmond
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2011 MDEQ Carp Samples:
Total PCB vs. Percent Dioxin/Furan
Contribution to Total TEQ
Total Dioxin/Furan TEQ (% of Total TEQ): 2011 Carp (skin-off fillet)
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Compare Fish Results to MDCH Thresholds

(cont.)

Compare Fish
Non-PCB Concentration to
Consumption Threshold:

Is the fish non-PCB concentration

i

Remove Nen-PCB
paramatar from
further evaluation

< the l
l, No

> Fish samples not analyzed for inorganics
(except mercury), SVOCs, or VOCs

# Single-sample hypothesis test (Wilcoxon
signed rank test) used to compare fish
mean concentrations to threshold values

= Null hypothesis H,: sediment median
result = background/screening level
result (Form 2)

» Hypothesis test conducted using
USEPA ProUCL (v. 4.1.01) software

» Mean concentrations of Total 2,3,7,8-
TCDD TEQ?!, Mercury, Total DDT, and
Total Chlordane in fish were less than
MDCH threshold values

+ TEQ evatuated based on dickin ard furan constitsents anly

Slide 3% 28 Movember 2012 & 3012 ARCADIS g? ARCADIS
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Non-PCB vs. Total PCB in Fish Samples
Mercury e Total Chlordane
_ 0ag = [] ,!: 0,04 | FPeaman Rk Order Conatiion @
% 016 o ® £ - ® @
o
£ pas @ @ £ 0035
= @ 3 s ® @
2 ouzd{ ® 2 _— .
= arman Rank Crder Correlation o B
2 anqTeeer I g ®
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~ Non-PCB and PCB results from the following sampling events PR P— .
; otal PCBs significantly correlated with
2m '_l;g::lalr_léige Carp Fillet (11 samples) Total Chlordane and Total DDT (4.4)
3 ~ Total PCBs not correlated with Mercury
2009 Lake Nle_fr;an Whole-body Carp (10 samples) and Total TEQ
* iola: gﬁ ~ Spearman Rank Order Correlation test conducted
* I'::cury draane using SigmaPlot (Version 12) software
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Non-PCB COPCs

List of COPCs for Further
Consideration

Slide 27 28 Novemuer 2012 @ 2012 ARCADIS
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Further Considered

» Based on the results of the non-PCB
evaluation, the following constituents
are retained for further consideration:

Inorganics

Aluminum Cadmium Lead
Arsenic Chromium Selenium
Barium Copper Vanadium

Begﬂf‘um Iron Zinc

2-Methylnaphthalene Naphthalene
4-Methylphenol Phenanthrene

bis‘2—Ethi.'hexiliihthalate

Acetone

MNote: Constituents in italics have no criteria for comparison.

2 ARCADIS

DRAFT

Sediment and Exposed Sediment
Co-Occurrence of Non-PCB and Total PCB*
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20 - e . 1
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)
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Sediment and Exposed Sediment
Co-Occurrence of Non-PCB and Total PCB (cont.)*
Aluminum Arsenic Barium
300007 = :
30+ 200
20000 i 20- " i E00
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© Semment
*Conslituents retained for further consideration following screening process
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Sediment and Exposed Sediment
*
Co-Occurrence of Non-PCB and Total PCB (cont.)
Copper Iron Lead
400 J LR 3 . 1000
300 5 L) 30000 750
0 Zo00n - L I el
1001 " 3 i I_ H 2501 a
. 10000 TSRS T e
0 - .l .y i n o el
o:n OII II llo 100 o'm Oll 1 |;| 100 olol Uli : 1.0 100
Selenium Vanadium Zine
47 1 40 % o0
ELE 30 800+
2.4 a0 i 400
124 0 200 -
25
Lk T T L T T g T s
oo 01 1 10 W00 o001 a1 1 10 100 aa1 a1 1 10 100
@ Floodplain 5o
W Seciment
*Constituents retained for Turther consideration following screening process
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Inorganics vs. Statewide Default
Soil Background Levels

it e Statewide Default Soil Background Levels™®
Cram " | Constitent Range (malka) Mean | (O | UcL T | o A
(mgfkg) (makg) | Criteria | goyste | Ratioto | Ratioto
(maa) | Grieda | Criteria | Criteria
Inorganics Aluminum 1,300 - 28,000 6700 | 4z00 | 8100 | 600 0.97 0.60
larsenic 1.0B-67 12 10 14 58
[parium 118.-1,000 210 120 | 260 75
Berylium 0.020U-1.9 0.31 017 | 039 s = - N
Cagmium 0.060U-1310] 25 10 | 40 12 0.86
Chromium 3.5- 450 80 5 120 = = =
Copper 1.4B-500 120 54 160 32
ron 1.100- 26,000(25.000] | 12000 | 10000 | 13000 | 12000 0.87
Lead 1.9U-1,3001.100] 310 141_| 470 21
[Selenium 077U-9.4 1.7 1.3 1.6 0.41
Wanadium 4.58-42 14 11 18 - - = -
Zinc 9.5.950 270 180 | 330 a1
Bole
& MDED 2011, Revised Part 201 Clakmp Criterla and Pan 213 Risk based Scroaning Lavein Allnchmen 1 Tabbes 1,2, and 3. 0 S i e cobe/0U 1607705001 1_$100_0840_J00E2-2h1 Tk 150 b
b i i = 1, =10,
Shde 31 78 Movember 2012 © 2012 ARCADIS ;:‘ ARCAD'S
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Comparison of Non-PCB COPCs Further
Considered to Paper Residuals Data

» Basis: Unless concentrations of COPCs in paper residuals are
shown to be higher than concentrations in sediments and soils,
paper residuals cannot be either a significant or primary source
- Dilution by watershed derived sediments will result in lower

concentrations in the former impoundment sediments than in
the landfills

Shde 37 28 Newerber I017 £ 2012 ARCADIS "“") ARCADIS
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Residuals and Sediment/Exposed Sediment
Non-PCB COPCs Summary Statistics
Residuals Sediment
Parameter Group Constituent Frequency of Frequency of
Detection Range Delecti:n Range
inorganics {mg/kg) |Aluminum 63/63 (100%) 3,000 - 22,000 80/80 (100%) 1,300 - 28,000
Arsenic — 60/63 (85.2%) 048U-95 BO/E0 (100%) 10B-67
Bum = 61/63 (96.8%) |14 U - 1,300 * [1,300 *]] 80/80 (100%) 118 - 1,000
Benyjllium — 10/63 (15.9%) 017 U-2.4 6B/B0 (85.0%) 0.020U-1.9
Cadmium 13/63 (20.6%) 0.44 U-3.7 GO/B0 (B6.2%) 0.060 U-13[10]
Chromium 63/63 (100%) §2-210 BO/B0 (100%) 3.5-450
Copper 63063 (100%) 18 * - 280 JN* BO/B0 (100%) 14B-500
ron  — £3/63 (100%}) 4407 -11,000° | BO/BO (100%) | 1,100 - 26,000 [25,000]
Lead £3/63 (100%) 49N - 1400 79/80 (98.8%) | 1.9 U - 1,300 [1,100]
Selenium 14163 (22.2%) 0,19 UJW-31 40080 (50.0%) 0.77 U-9.4
Vanadi 63/63 (100%) 49E-26 80/80 {100%) 45B-42
Zinc 56/56 (100%) 31 N*-1,100J 80/B0 {100%) 9.5 - 50
Semwolatles (ma/kdZ-Methyinaphihalene | 47163 (74.6%) 068 U-22J 3581 (43.2%) 020U-15
A-Vethyiphencl 37/61 (B0.7%) 0.60 U - 38 32072 (44 4%) 020U-62
bis(2-Ethylhexy)phthala] 38/63 (60.3%) 068 U-154 40181 (49.4%) 0,19 UBJ- 18
Naphthalene 15/63 (30.2%) 068 U-29 36/81 (43.2%) 020U-14
[Phenanthrene 16/63 (25.4%) 068U-72J 6B/B1 (84.0%) 027U-31D
Volalles (mglkg) _ |Acetone 43063 (68.3%) 0014 U-4.1J  [76/100 (69.7%)| 0.0048 U-2.0 DJ [1.9 D]
Shde 33 78 Movember 2012 © 2012 ARCADIS L’? ARCAD‘S
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Comparison of Non-PCB COPCs in Residuals and
Sediment and Soil/Exposed Sediment Samples

- Non-PCB results in residuals samples were compared to
sediment/exposed sediment samples to determine if concentrations
were higher in residuals

- Two-sample hypothesis test (Gehan or Wilcoxon-Mann-Whitney tests)
used to compare mean concentrations in residuals and
sediment/exposed sediment

- Null hypothesis H,: residual median result = sediment/exposed
sediment median result (Form 2)

- Hypothesis test conducted using USEPA ProUCL (v. 4.1.01)
software

+ Residuals concentrations of arsenic, beryllium, cadmium, iron, and
selenium were not statistically significantly higher than
sediment/exposed sediment concentrations

Shide 34 28 Hovember 2012 © 2012 ARCADIS ﬁm ARCADIS
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Comparison of Non-PCB COPCs Further
Considered to Morrow Lake Sediment Data

+ Morrow Lake data comprised of sediment samples collected as
part of Enbridge Oil Spill Monitoring effort

- 367 samples collected from 58 sediment locations between July
and October 2010

- Most recent sample result from each location used for comparison

- Two-sample hypothesis test (Gehan or Wilcoxon-Mann-Whitney
tests) used to compare mean concentrations in sediment
downstream and upstream of Morrow Dam

— Null hypothesis H,: downstream median result = upstream median
sediment result (Form 2)

- Hypothesis test conducted using USEPA ProUCL (v. 4.1.01)

Slide 35 28 Movember 2012 € 2012 ARCADIS ;‘-\ﬂ ARCAD]S

Comparison of Non-PCB COPCs Further
Considered to Morrow Lake Data (cont.)

- Site sediment/exposed sediment concentrations of acetone,
arsenic, beryllium, chromium, and iron were not statistically
significantly higher than sediment samples collected as part of
Enbridge Oil Spill Monitoring effort in Morrow Lake

- was not analyzed in Enbridge Qil Spill Monitoring
sediment samples

X , and were not
evaluated due to low frequency of detection in Enbridge Oil Spill
Monitoring sediment samples in Morrow Lake

Slide 36 28 Movember 2012 © 2012 ARCADIS ‘:‘"— ARCADtS
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Results of Residuals and Morrow Lake
Data Comparisons

» Based on comparison to paper » Based on comparison to paper

residuals... residuals and Morrow Lake from
Enbridge data set...

Aluminum Lead Aluminum Lead

Arsenic Chromlum Satoniur Arsenic Gh;eﬂﬂum Seleniom

Barium Copper Vanadium Barium Copper Vanadium
onllivn Boryllivm Jron Zinc
Semivolatiles | Semivolatiles

2-Methylnaphthalene  Naphthalene 2-Methylnaphthalene ~ Naphthalene

4-Methylphenol Phenanthrene 4-Methylphenol Phenanthrene

b.fs‘2-Ethi!hexii’iihfha!afe b:‘siQ-E!hi!hexi.‘iihfhafare

Acetone Acetone

Note: Constituents in italics have no criteria for comparison,
Those in gray font were not analyzed for in Enbridge data set,

preventing comparison to upsiream concentrations.
Shde 37 28 Movember 2012 © 2012 ARCADIS j‘ H“LHU')

Note: Constituents in italics have no criteria for comparison.

DRAFT

Human Health Risk Screening Approach for
Non-PCB COPCs Further Considered

+ Use all available soil data from 1993 — present

+ Use both residential and industrial/commercial screening values,
although only non-residential exposures are foreseeable in the
formerly impounded areas

- Use 95%UCL on the mean for comparison to screening levels

+ Use MDEQ Direct Contact Risk-Based Screening Levels (RBSLs)
as screening criteria

Slide 38 78 Movember 2012 © 2092 ARCADIE ‘.’_ ARCAD!S
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Human Health Risk Screening: Soil to MDEQ
Direct Contact Residential Criteria

MDEQ Direct
s UCL Contac
Conc, Residential Maximum Conc.
{mgfkg) RBSL (mgfkg) in SoillRBSL
(MDEQ 2012)

Maximum  Median
Detect Datect
Con Conc

(mgikg) (malkg)

Analyte

Con

Acelong L 3 23,000
I 27,800 11,600 15,570 50,000

o= 316 15 A 76

ot 565 213 571 37,000

Bovshuit 098 074 080 410 0.002 0.002 0.002

Bisl2- Ethyihemiiphthalate] 11 02 07 2,800 0.0004 0.0001 0.0002

Codnion 10 28 58 550 oz 0.008 0.0

GChromium, Totsl 408 7% 222 2,500 0.16 003 008

Copper B 54,55 195 20,000 0.02 0.005 0.01

s 47,100 22450 | 20081 160,000 03 01 [E
617 84 3Tt 400 05 1
16 075 11 8,100 0.0002 0.00008 0.0001
1a [XE 1.0 11,000 0.0001 0000086 | 0.00002
16 0.85 11 16,000 0.0001 0.00005 0.0001
.87 018 042 1,600 0001 0.0001 0.0005
38 20 25 2600 0.001 0.001 0.001
az1 245 256 750 0.06 003 004

Zinc 546 267 533 170,000 0.005 0,002 0003

detected i ndior §5% UGL is grealer than MOED Direct Contact Residential RBSL
= Ratio of constituent concentration Lo screening level exceeds 1
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Human Health Risk Screening: Soil to MDEQ
Direct Contact Industrial Criteria

. MDEQ Direct o 3 i
Maximum Median a5% UCL Ratio of Ratio of Ratio of 8

Maximum Median UCL Con

Contact
Detact Conc. Conc. Industrial

Conc. in 0 in Soil!
i{mg/kg) RBSL (mg/kg) o .
(MDEQ 2012) SOWR RBSL

patcnn 08 002 0.1 73,000 0.00001 | 0.0000002 | 0.000002
Al 27,900 11.600 15,870 370,000 0.08 0.03 0.04
Arseriic 316 15 211 370 0g 0.4 06
565 213 3 130,000 0,005 0.002 0.003
ued 074 0.80 1,500 0.0008 0.0008 0.0008
fus| 2-Ethylhexyl jphihatale 1.1 0.20 [ 10,000 0.0001 0.00003 0.00007
109 28 5.8 z100 0.005 0.001 0.005
408 T4 282 5200 004 0.00% a0z
14 9455 195 73.000 0.004 0.001 0.003
41,100 22,450 25,081 580,000 0.1 0.04 0.1
617 184 377 o008 o7 02 0.4
a 16 075 11 26,000 0.00008 0.00003 0.00004
b 14 072 10 38,000 0.00004 0.00002 0.00003
[Naghinaiene 16 085 11 52,000 0.00002 0.00002 0.00002
[—— 087 0.18 04z 6.200 0.0002 0.00003 0.00008
i 38 20 25 9600 0.0004 0.00021 0.0003
i 421 245 EX 5500 o008 0.004 0.005
g 848 267 533 630,000 0.001 0.0004 0.0008
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Eco Risk Screening Approach

Initial screening values were either the original Eco-SSL (USEPA 2012)
values for soil or PEC values from MacDonald et al. (2000) for sediment

- Alternate soil screening values were based on revised Eco-SSL values
calculated using the geomean of the NOAEL and LOAEL, or the LOAEL
values for TRVs

- Geomean Alternate Screening Value was calculated using the geomean of
the NOAEL and LOAEL values as the TRV in the equation provided in the
Eco-SSL (USEPA 2012) documents for avian species and mammals
[HQ = FIR*(Soil*Ps+Bi)/TRV solved for HQ=1 where Soil = Eco SSL]

- LOAEL Alternate Screening Value was calculated using the LOAEL value
as the TRV in the equation provided in the Eco-SSL document for avian
species and mammals

- The most conservative LOAEL based Eco-SSL (for avian species or
mammals) was selected as the Alternate Screening Value for cadmium,
chromium, copper, lead, selenium, vanadium, and zinc

» The max, median, and 95% UCL concentrations were then divided by the
selected screening value to determine the max, median and 95% UCL
quotients

MacDonald &t al. 2000. Cevelopment snd Evaluation of Consensus-Based Secement Quality
Guidelines for Freshwaler Ecosystems. Arch Enveon. Contam. Towcol 39, 20-31
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Risk Screening of Non-PCB COPCs Further
Considered — Sediment Screening Criteria

-yl naphihalens 0.0202 0.33 0.0202 01768 0.5810
-methyl phenol 0.67 o | 00664 -
is{eihylhexyljphthalate 0.182 0.182 0.182 - -
hthalene 0.176 0,33 0.176 0176 0.661
henanthrene 0204 033 0.204 0.204 117
celone - - 7.8 = -
Jumi i . - s = - -
senic e 7.24 o978 9.78 33
anium - - - - { -
lim - - - - | -
admium 1 0.676 1 0.0 4.08
hromium® 43.4 523 434 43.4 111
apper 316 18.7 316 3B 148
ron 20000 - - - -
ead 35.8 30.2 358 35.8 128
alenium 2 = - 268 4
anadium - - - - -~
ne. 121 124 121 121 459
Neoiles:
a From NIWQP {1998) [ = setected vaiue

b. Maphthalene used as surrogate
* Trivalent chramium
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Considered — Sediments
» Screening of 2011 Surface Sediment Samples from Area 2
d d
Parameter
roup Analyte N Range 5 © ]
frorgarics [ Aluminum 18 0-18,100 - - 16100 - 2865 - 9430 -
i 17 3522.4 33 a7 224 066 7.45 072 T 0.36
17 168873 — - 873 - &1 - 234 -
7| 0020663 - - 0663 — 0108 - 0.245
7 00765 a8E 217 55 [ET 0.76 015 224 0.45
7 4.7-164 111 217 184 148 262 0.28 66.25 060
1.8:448 120 37 248 201 ar 1 032 1706 114
5.710-24.600 - - 24,800 - 8730 - 15714 —
2,6-1.090 128 817 1,090 57 CEE) 055 a3t 341
|Selenium 0.859.5 4 THT 6.5 238 27 0.68 454 114
[Vanadium 45377 - — 277 = 3 - 13147 -
E 32606 459 217 606 132 128 0.28 2724 059
emivolatiles | 0.037.3.% 0561 618 38 .95 0.405 072 1701 3.03
.028-4.0 0.0554 1516 4 1 7220 0.51 021 1672 3018 |
| 003118 0182 7iB 18 [ 0.45 25 6.07 334
| 003239 0.561 &1 39 6.85 0.395 0.70 1T 3.03
| 0026-3.6 147 1 a6 3.08 0E3 G54 1.48 126
olati k6% 0.0006-8 6 78 124 &6 110 01045 0.01 2037 026
N - numbsr of samples [ 1= value greater than 2.0
Max Conc, Quotient = Max Detect Conc/Screening Level
Median Conc. Quotient = Median Conc.Screening Level
95% UCL Quotient = 95% UCL/Scroening Level
Side 43 28 Novemiber 2012 % 2012 ARCADIS Q’-’ ARCADIS

Soil Screening Values

Contaminant

Eco S5L (ma'kg dw)

ORNL (Effroymsen 1997a,b)

" wenSEL Ba linalend cheamium

Wis i buhira (s | v for 1hie Kalamaczoo Sita

Efvopison, LA, ME Wil GW. Suer il and AC Woolen ¥
v EMects an 1997 Reswimion pa

Plant  Soil Invert Bird Mammal Worm  Micro Org Terr Plant
E-mehyl naphthalens - - - -
fa-meathyl phenal - - # L pee 7
sty - - : = =
Maphinaiens - = - - -
celone - = = -
Al Mids Hida s - (i1} 50
i rsenic (— 43 - a0 100 10
Barium - 3o - 2000 = 3000 500
fEerylium 40 21 - - 10
ICadmium az 140 4.4 65 20 20 4
Cheomium” - - 28 137 o4 10 1
[Copper 7o a0 &4 62 50 100 100
ron L:: - 200 -
). cad 120 1700 26 122 =00 800 50|
iuir 052 41 32 18 70 1040 1
E:::dlum 16 552 I - 20 2
inc 160 120 458 9050 ] 200 100 &0
Noses

@« Acconding In Aluminum Eco-S5L docuaneed (ISEFA 2003, akavarans b iemfied as o COPG ooly o1 stes where Sie sod pH is less. than 5 —

in
Thes Cink Rickes Laborpony. Nowanmisgr

Side 44 26 November 2012 Lhor WIlLGW St I ©. Woolen, 10075, Tasicokgyon Benchmarks for Cos
an aes and Molrotophic Provess 1987 Mevision Propared for the Ok Fidge Luk
USEPA 2003 Walua tor Ahimis eadablh

fon Serwwning

af Forntal Corown
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Risk Screening of Non-PCB COPCs Further
Considered — Soil Screening Criteria
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Risk Screening of Non-PCB COPCs Further
Considered — Soils
» Screening of 2011 Surface Soil Samples from Area 2
.ﬂ’; d
EAaimeter (Analyte N Range
(Group Q
rarganics Abuminum 10 ;'::gc" 2 = 27,800 = 11,600 2 15,870 =
Arsenic 10 5.1-31.8 18 41 316 1.76 15 L83 1.07 117
Barium 10| sos.58s 350 3 585 177 313 65 707 112
Benfum 10| 07088 a0 A e 002 074 02 804 D02
Cadmium 0| 051108 a4 A 109 248 26 58 576 131
C hwomium 0 =848 25 81 a08 1457 o4 84 2224 7.4
Copper 0 38314 82 i 314 383 8455 5 195 238
o | B = 41100 = 22450 20081 “
Lead [ 42817 26 510 817 2573 164 708 377 1450
[Selorium 0 2758 1 810 38 545 2 1.62 249 226
Vanadium 7421 15 o 421 2.8 24.45 1.63 286 1.81
Zin: 3.3-646 268 3110 Ba6 181 2665 057 5326 114
[Semiwiatios |2-melhyl naphihalens 0416 20 oo 16 [ 075 00375 t0s | 00525
4 8 35.1.4 - - 14 - 0.725 1 -
Bis{eihyihe: Ble| 12| 0.066-11 K] onz K] T 028 076 65 080
Naphihalene 10| 002816 2 010 i 008 0645 0042 1097 | 0058
Fharanivens 10| 0.053-0.87 21 00 0E7 0.041 016 booee | pa23 | o020
[Vosties Acstang 20 | 000508 0 028 06 0.08 D015 | o006 012 0.013
M - number of samples
Max Conc. Quotient = Max Detect Conc/Screening Level [ = Value greater than 2.0
Median Conc. Quotient = Median Conc./Screening Lovel
85% UCL Quotkent = 85% UCL ing Level B
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Floodplain Soil
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Soil Total PCB vs. Dioxin/Furan TEQ

Speamman Rank Comelation: .
1004 re028
n=18 -
—_ povalue < 0.05
2 .
= » i
g 104 - .,
F R
5] 2l e
m -
5 1 *
o .
=] .
a L
w 014 . .
'3 ® sutice
- L W Subsurface
[
*
0.01+ >
0.01 0.1 1 10 100 1000

Total Dioxin/Furan TEQ (ng/kg)
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COPC Reassessment Outcomes (1 of 3)

+ Dioxin/furan TEQ concentrations in 33 carp samples collected in
2011 from three locations are all below the MDEQ consumption
advisory threshold of 10 ppt (max = 3.1 ppt)

- Indicates dioxin/furan levels in fish do not pose risks to anglers
+ Dioxin/furan TEQ are low relative to PCBs

- Average contribution to Total TEQ in fish is 7 to 11%
+ Dioxin/furan TEQ in fish are correlated with Total PCB

- Highest levels tend to be in fish with the most PCB
+ Dioxin/furan levels in fish have declined over time

+ Reductions of PCBs in fish tissue are likely to coincide with
further reduction in dioxin/furan levels due to similar
partitioning behavior

Sage 48 28 Wavember 2012 € 2012 ARCADIS ('-p- ARCADIS
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COPC Reassessment Outcomes (2 of 3)

- Dioxinffuran TEQ in soils are correlated with Total PCBs due to
similar partitioning behavior

+ In comparison to MDEQ's generic residential soil criteria, the f
95%UCL moderately exceeds (approximately a factor of 2),
however the floodplains are not suited for residential
development

+ Based on co-location of higher PCB and dioxin/furan
concentrations in soils, addressing higher levels of PCBs will
also address higher dioxin/furan exposure levels

S

Slide 48 2B Mowember 2012 © 2012 ARCADIS ;'?‘ ARCAD'S

DRAFT

COPC Reassessment Outcomes (3 of 3)

- Screening of non-PCB constituents identified 12 inorganic and
6 other organic chemicals for further consideration

+ Risk screening indicates most of these compounds present
no unacceptable risk
+ In sediments:
- 95%UCLs for lead, napthalene, and 2-methyl napthalene
exceeded screening criteria by approximately a factor of 3
- 4-methylphenol and bis-ethylhexylphalate exeeded by
approximately 30 times
* In soils:
- 95%UCLs for copper and selenium exceeded screening values
by approximately 2.3 times
- lead and chromium 95%UCLs were approximately 14.5 and 8
times greater, respectively
Side %0 28 Nommber 2012 © 2012 ARCADIS = ARCADIS

25



November 28, 2012

DRAFT

Source Considerations

« Numerous potential continuing sources exist in the industrialized/
urbanized watershed as well as in rural areas for the several
chemicals further considered that exceed screening values in soils
and sediments. For example:

+ Industrial, urban and roadway stormwater
+ Wastewater treatment plants

+ Lead and napthalene are associated with gasoline, and
numerous roadways, freeways, and filling stations exist in the
surrounding urban areas

« Copper is associated with roofing, piping, and electrical
applications

+ Arsenic concentrations are known to be elevated in local soils

+ The relatively low concentrations of these constituents are unlikely
to warrant remedial consideration, and continuing source activity
is expected, unrelated to historical paper-making
Shde 51 26 November 012 © 2012 ARCADIS ‘.” ARCADlS
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Next Steps

« Agency review/feedback on reassessment approach by
January 2013

« Submit White Paper for Agency review in February 2013

+ Confirm whether or not any additional SRI
characterization needs exist for non-PCB constituents
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